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^*g- 2 — A Lap of three inches is customary, although more can easily be ob- 
tained. The clip is riveted through both sheets. The joint is very tight and 
rigid and doe- not prevent the corrugations from being well filled with concrete 
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»r<a u 3 **' Orr--r-C 



Ferroinclave is a sheet. steel with dovetail corrugations which Description 
are inversely tapered, thus permitting the large ends of the cor- 
rugations of one sheet to fit or "shingle" over and into the small 
ends of the corrugations of another sheet, forming a tight joint 
without destroying the dovetail of the corrugations, and making 
practically one continuous sheet. 

Ferroinclave is used as a reinforcement for concrete roofs, use 
floors, side walls, partitions, stairs, coal-bins, highway bridges, 
culverts, tanks, silos, car floors, etc. 

Ferroinclave is made of various U. S. gauges box annealed Gauges 
sheet steel. Each sheet is accurately crimped by special machin- 



ery into the dovetailed section, thus -r~I_nj"~t See Figs. 1 and 



2. The corrugations are 3^- inch in depth or height, are 2 inches corrugations 
center to center, and are inversely tapered as described above. 
This advantage is possessed by Ferroinclave sheets only. 

Ferroinclave sheets can also be furnished with corrugations 
which do not taper. Such sheets are used for the ridge or the 
valley portions in roof construction. Figs. 1 and 4. 



Size of Sheets 

Ferroinclave sheets are made in any lengths up to and includ- Sizes 
ing 10 feet. Sheets longer than 10 feet cannot be furnished. 
Full width sheets are 20^ inches wide and the covering width — 
namely, the distance center to center ot side laps — is 20 inches. 



Lengths 



The length of sheet required is determined by the s pacings of To 
the supports. The end laps of the sheets should come over the e erm ne 
supports. Three inches should be allowed in the length of sheets 
for end laps. For spacings of supports, see pages 8, 17 and 21. 

No. 24 gauge Ferroinclave sheets in even and half-feet lengths stock 
from 5 feet to 10 feet, inclusive, also No. 26 gauge Ferroinclave Sheets 
sheets in 10-feet lengths are kept in stock for immediate shipment. 

Intermediate lengths, other gauges, and galvanized sheets, 
can be crimped and shipped promptly. 
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Roofing 

General The construction of a Ferroinclave roof is very simple. The 

Description gh^ts should first be laid in much the same manner as ordinary 

corrugated iron roofing. Then they should be coated first upon 
the upper side and then upon the under side with Portland ce- 
ment mortar. When this has set, the upper side should be co\ - 
end with any of the standard waterproof coverings. 
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Fig. 3 



Waterproofing fth 



Ooncrete j * P*^ Portland eemtnt 




Ftrromcifcvt 



(I part portLkfid cemtDt 
I Hdjr as required 



Section of No. 24 Gauge Ferroinclave Roof as used on Spans 

of 5 feet inc he> and less (\ to (\ of Purlins 



Spacing of 
Purlins 



Laps at 

Knds of 

Sheets 



Riclfte 
Sheet 



Purlins may be spaced any distance up to 9 feet 9 inches. A 
-pacing ol 4 feet 1UV£ inches is most economical, because it per- 
mits the use of the standard Ferroinclave sheets 10 feet long, 
each >heet extending over two spans and lapping the usual 3 
inches down over the sheet below it and the same distance up under 
the sheet above it, and requires a minimum of concrete (see Fig. 
3) and erecting labor. 

It ridge sheets are used (see Fig. 4), it is most economical 
to so place the purlins on each side of the ridge that a 10-foot 



Wo/e/yzrcc/'/ij /*// /o Zap from 6 ' O So 
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Fig, 4 



Purlins 



-heet bent in the middle will extend 1 V^ inches beyond the centers 
of the purlins on either side. 

The purlins should preferably be I-beams or channels, but 
zees or any suitable section may be used. If channels or zee- ap 
used, it is st to have the fiaru - face towards the ridge. 
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Roofin 



Along the tops of the purlins, hard-wood strips % of an inch Fastening 

Ferroinclave 

square should always be placed (see Figs. 5, 7 and 11). The to Purlins 
Ferroinclave should he laid upon these, each sheet lapping upon 
the adjacent sheets at its sides as per Figs. 5, 7 and \), and at its 
ends as per Figs. 2 and 8. These :->trips separate the two metals, 
thus obviating the liability of corrosion. 




Fig. :> 



As it is laid it should be secured to each purlin at intervals of (;i ips 
10 inches (see Figs. 5 and 7) with clips made especially for the pur- 
pose, and furnished with the Ferroinclave. The shape ot clips to 
be used depends upon the kind and size of purlins. Figs. 6 and 7 









Fig. 6 — Clips, Patented Clip-Rivets and a Cross-Tie 



show several varieties of clips, including our patented (Hip-Rivets, 
by the use of which the sheets are fastened entirely from the upper 
side. Many other shapes of clips are kept in stock. 
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ig. 7 — Methods of Using (lips and Cross-Tie 





Fig. 8 — Shingling Ferroinclave Sheet- 
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Instead of fastening one sheet to another by riveting them Gross-Ties 
at their side laps, as is done in laying ordinary corrugated iron, 




Fig. 9 — Fa^tenin^ Cross-Ties at Side Lap- 



small, punched, steel straps, called cross-ties (Fig. 6), should be 
placed across the laps every 2 feet or so and clamped with 
special pinchers. These hold the sheets very firmly and have the 
advantage that they can be put on easily and rapidly. (See Figs. 
7, 9 and 10.) Cross-ties are kepi in stock and are furnished with 

the Ferroinclave, 




Fig. 10 — Laying Ferroinclave Sheets. 

Work is <lone entirely from the upper side 
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When the Ferroinclave is secured in place, the upper side 

should he coaled with a mixture of one part Portland cement to 
two to three parts of sand (see Figs. 12 and 13), or a mixture of 
one part Portland cement, two parts of sand, four parts of 



stone can be used. The coating should be 3^-inch in thick- 



ness above the tops of the corrugations if the purlin spacing is not 
greater than 5 feet inches. The tables of Safe Loads, pages 25 
and 26, give the required thickness of the concrete on the upper 
side tor different spacings of supports and loadings. 

This work may be done by any bright laborer. 




Cementing 
the Upper 

Side 





Fig. 12 — Cementing a Ferroinclave Roof 



When the cement on the upper side of the Ferroinclave has 
set, the under side should be coated with a mortar composed of 
one part of Portland cement to two to three parts of sand, with the 
addition of a small amount of hair. This coating should always 
be made %-inch in thickness below the corrugations. It should 
be put on in three coats, each succeeding the previous one before 
the latter has a chance to dry or set. This mortar should be pushed 
in between the tops of the purlins and the under size of the 
Ferroinclave, making a ^g-inch layer between the two. This 



Cementing 
the Under 
Side 
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Fig. 14 — Applying ( om rete to the I ndi r Sid< -l FerroincIa\ 




Fig. 15 — Waterproofing a Ferroinclave Roof 
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Weight of 
( Complete 

Roof 



Strength 



Roofing 

The weight of a complete Ferroinclave roof 1 H S inches thick 
is about 16 pound- per square foot. This doe- not include the 
waterproof covering, the weight of which varies considerably with 
l he kind used. 

A Ferroinclave roof cemented in the manner previously men- 
tioned will be found strong enough to support an ultimate uni- 
formly distributed load of 300 pounds per square foot when the 
cement has set lor ten days. If greater strength is required, the 

thickness of the cement coating upon the upper side should he 
increased accordingly. Data tor this is given on pages 25 and 26. 

We recommend thai customers undertake the 1 erection ol 

IVrmiiK la\ e thnnselx es. 



Partitions 

For partitions the Ferroinclave sheets can either be fastened 
vertically or horizontally to a framing by bolts or clips, nr to 
the floor and ceiling and walls a- shown in Fig. Hi. 

Ferroinclave partition is constructed by 
fastening the sheets vertically <>r horizon- 
tally to girts or studs and then coating 
both side- with Portland cement mortar. 

It is easier to cement the partition if tin 




„ - Concrete 






\^\ t }fmj-iymnckitw< 



Concrete 



Fig. 1 



sheets arc horizontal. 

Studs or girls may be spaced any dis- 
tance up to 9 feet 9 inches, center to i enter, 
but enerally the most economical spacin 
is 4 f i t 10] 2 inch* 

When pe ible, it is advisable t< punch 
holes in the studs or girl that the Ferro- 
inclave may b< bolted to them, thus doin 

wax with the dips shown in Kij 6 and 7 
and making a more rigid onst ruction 
The hole- should 1 i provided, or el» lips should be placed at 

intervals of 10 inch' - along each stud or girt. ( r< -ties should 
be put on about 2 1 enter to i nter. 

When the Kerr i i-- secured in pi sit ion, fir^t the inner 

side and then the outer sid< should Yn coated with i J^- inch thick- 
ess of a mixture of one part o\ ! trtiand << mint, two par >f 
and. and a little hair. Another mixture which - • »i< r to put on. 

heaj r. and just as satisfactory, e* 1\ in erf i kind 

fchemu Iwork- her' ids in the air would act upon < mat 
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of lime, is one part of Portland cement, one-half part of hydrated 
lime, three parts of sand, and a little hair. The total thickness 
of the finished partition is tints lJ/£ inches. If the span is more 
than about 7 feet, a ^-4 -inch coating should he placed on each side 
of the Ferroinclave, making the total thickness 2 inches. 



If the spans are 6 feet inches or over a temporary inter- 
mediate brace should be used while the concrete is being applied. 




Fig. 17 — Ferroinclave Partitions 



Ferroinclave partition is light in weight, fire resistive, neat, Advantages 
strong, moderate in cost, and can be erected very rapidly. Further, 
the Ferroincfave sheets can be erected in the winter, thus giving a 
covering and the use of the building. The concrete can be applied 
to both sides of the Ferroinclave when the weather will permit. 
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Fiat Floor 



Ferroinclave flat floors (see Fig. 20) are constructed in exactly 
the same way as the roofs, with the exception that on the upper 
side of the Ferroinclave a greater thickness of concrete is used 
corresponding with the span and loading. The requisite thick- 
ness should be figured from the data given on pages 25 and 2(3. 

It combines great strength with light weight; can be erected Advantages 
easily and quickly; is attractive in appearance, fire resistive and 



inexpensive 



FcTroincUvc Combination Centering and Reinforcement^ 




W % \" Hardwood strip 



l 1 part portland cement 
Concrete -, 2 parts sand 

( Hair as required 



Fig. 20 




Fig. 21 — Ferroinclave Flat Floor 
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Flooring 



Segmental Ferroinclave segmental arch floors (Figs. 22 and 23) arc con- 
Kiour structed by placing curved sheets on the lower flanges of the Moor 
beams. 



/ 






j 1 pan portland cement 
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I ig 22 — Sec ital Vrch Floor Construction 




1 23 m of m< tal Arch Floor 



M a lighter typt arch construction than shown in Fij 22 
d 23 is desired the ends \ th< Ferroinclave sh< n be 1- nt 

a- to decrease the amount of ncn te (F . 2 . 



.* ' *- - r Z- ^-'- ■ 



\ y^c rmjirtc lu i >€* 




- 







* - * * 






t< f ' r * 



'<-<* 



* 



y. 




Fig. 24 
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Span 
Advantages 



Floorin 

A mortar of one part of Portland cement to two or three parts 
of sand should be spread over the top about J^-inch above the 
corrugations, and then Portland cement concrete should be 
tamped on top until the thickness above the Ferroinclave at the 
crown is about 3 inches. This thickness depends upon the span 
and loading. 

The under side of the Ferroinclave should be coated in the 
same manner as the under side of the roofing. 

The maximum span is 9 feet 9 inches. 

The advantages of the segmental arch floor are that the 
Ferroinclave reinforcement acts also as the centering. The 
under side, with its coating of whitish mortar, presents a fine 
appearance. Therefore, a suspended ceiling is not necessary. 

This floor is capable of carrying the very heaviest loads. 

It is especially well adapted for warehouses, factories, stores, when 
and the like. Used 

The cost varies so much with the conditions that any data Cost 
given here would be misleading. Send drawings showing the 
location and size of floor beams, and state the load which the floor 
must carry, and we will promptly quote on the Ferroinclave 
sheets, flat or curved, or on the floor complete. 




Fig. 25 — Ferroinclave Arched Floors 
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Fig. 26 — Ferroiiidave Segmental Arch Floor Ready for Concreting, Ohio State 

Reformatory, Mansfield, Ohio 
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Data for Designing 



Ferroinclave sheets are made in any lengths up to 10 feet 
indies. All sheets are 20}/2 inches wide and lay 20 inches to 

i he weather. 

In determining spacing of supports a lap ot 3 inches should 
be allowed. 

We recommend using spacings of 4 feet 103-2 inches if possible 

to take 1 ( J -feet sheets, see pages 7 and 8. 



Weight of Ferroinclave not including laps' and cross Sectional Areas: 



28 gauge, 


.94 lbs. 


per sq. 


ft., 


.274 sq. 


in. 


per ft. 


of width 


26 gauge, 


1.13 lbs. 


per >q. 


ft. 


.329 sq. 


in. 


per ft. 


of width 


24 gauge, 


1.5 lbs. 


per sq. 


ft., 


.439 sq. 


in. 


per ft. 


of width 


22 gauge, 


1.88 lbs. 


per sq. 


ft., 


.548 sq. 


in. 


per ft. 


of width 


20 gauge, 


2.25 lbs. 


per >q. 


ft., 


.658 sq. 


in. 


per ft. 


of width 



These -lock sheets are 20J^ inches wide, 4 feet span. No 
cement or plaster covering. Loaded with concentrated load 
across the middle. 



\o. 26 GAUGE 



I ota! 
oad 



30 lb 
s(» lh 

130 11 ». 

]s() II... 



I Dial 
He fleet ion 




inch 
inch 

1 9 inch 

s inch 



No. 24 GAUGE 



Total 
Load 



125 lbs. 

1.50 11)- 

175 lbs. 

200 lb 



To t a I 
Deflection 



H 


inch 


H 


iiic h 


7 
16 


inch 



H inch 



No. 22 GAUGE 




170 lbs. 
270 lbs 
370 lbs. 

o 1 S 11»~ 



Total 

Deflection 



inch 
inch 



inch 



i 

1 2 

§f inch 

2 1 

aT 



To obtain the Safe Load curves on page 25, a mixture of one 
part of Portland cement to two parts of sand was used above th< 
corrugations of the Ferroinclave sheets. To obtain the curve 
on page 26, a mixture of one part of Portland cement, two parts 
of - and and four parts of broken stone (all stone to pas- a l^-inch 
ring) was used. In all cases the under side of the Ferroinclave 
sheets was covered with a mixture of one part of Portland cement 
to two parts of sand and little goat hair to a thickness of % inches 
below the corrugations. The -labs were allowed to set lour to 
five weeks before testing. All points shown on the curve- come 
within an allowable deflection and are safe as indicated. 
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Tests 




Fig. 30 Slab reinforced with No. 24 Ferroinclave. Three inches of a one 

to three mixture on upper side, ^g-inch on under side. Span, 8 fert. Break- 
ing load, S()4 pound- per square foot. 

Delta of safe loads and deflections can be furnished for slab- 
reinforced with other gauges of Ferroinclave and with other mix- 
tures of concrete on application. A number of tests of Ferroinclave 
slabs and arches have been made by various engineers and we will 
be glad to furnish copies of these tests on request. 

Segmental Arch Floor 




A floor was construe I - 
ed as per Fig. 22 on lo- 
in eh I-beams spaced 9 
feet 9 inches center to 
center, and was allowed 
to set tor three months. 
The total thickness at 
the crown was 2]/g inches . 
Pig iron was put upon it 
in small isolated piles, 
thus approximating the 
condition of uniform 
loading. (Fig. 31). 



Fig. 31 



Load per 


Total 


Square Foot 


1 Jeflection 


200 pounds 


inch 


400 pounds 


3 3 2 inch 


600 pounds 


6a inch 


800 pounds 


3 7 2 inch 



Load per 

Square Foot 

1000 pounds 
1200 pounds 

1400 pound- 
1600 pound- 



Total 

1 >eflection 

inch 
inch 
inch 
inch 



j i 

64 



16 



1 6 

2 3 

3 2 



Test concluded because more pig iron could not be placed on 
the piles without causing them to topple over. 
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Window Connections 




Concrete 
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Fig. 32 



\yerr cfindai$\ V QoilCrete ^^err afindai^ COIICr ete 

Steel Window 



Tarred Felt 



Fig. 33 



Fig. 34 



I details of Side Frames 
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Details ol Window Lintel - 
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Ferroinclave stairs are made by bending the Ferroinclave Description 
sheets with the corrugations so that the tread and riser is formed 
by one sheet (Fig. 42). The sheets are mounted on structural or 
reinforced concrete stringers and then covered on both sides with 
concrete. The thickness of the concrete on the upper side is deter- 
mined by the spacings of the supports and maximum load to be 
carried. 

It makes a very strong, light-weight, attractive, economical, Advantages 
efficient, and fireproof stairway, that can be erected easily and 
quickly without centering. 




Fig. 41 — Ferroinclave Stairways and Platforms 
Philadelphia Rapid Transit Co., Elevated Section, Philadelphia, Pennsylvania 
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Fig, 42 Ferroindave Stairwaj - 
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